ABSTRACT
Seven days postisolation cytosine arabinoside was withheld from the culture medium and 12-14 days postisolation the cultures were used for experimentation.
Nucleotide/purine assay
Petri dishes containing the cultured myocytes were rinsed once with KH buffer plus 1.4 mM CaCl2 and then incubated (at 37#{176}C) with fresh medium plus various concentrations of t-butyl hydroperoxide (tBOOH, 0-200 ,LM; tBOOH is a peroxide substrate readily metabolized by glutathione peroxidase but not catalase).
Additions of tBOOH were made directly to the culture plates using a 0.1 M stock solution. After 30 mm, the medium was removed into vials containing 6% HC1O4 at 4#{176}C. Myocytes were immediately lysed by acidification with ice-cold 6% HC1O4 added directly onto the culture plate. Both the medium and the cell lysate were partially neutralized to pH 4.0 with 0.1 M KH2PO4 and filtered using a Rainin 0.45 i filter.
Nucleotides and purines in the filtrate were assayed by reverse-phase high-pressure liquid chromatography (HPLC) using a Resolveci8.5 (3.9 mm x 30 cm) column as described 
RESULTS
The cultured myocytes used in these experiments exhibited the normal characteristic morphology at each stage of culture as described by Nag and Cheng (26).
Alterations
in total cellular adenine nucleotide levels and energy charge were seen after incubation of cultured myocytes with peroxide. Peroxide-treated cells exhibited a marked loss of cellular ATP and ADP with a concomitant elevation in adenosine and inosine ( Fig. 1 and Fig. 2 ). As few as 150 nmol tBOOH/mg protein effected a 50% reduction in total adenine nucleotide levels. Despite the large decline in total adenine nucleotides, energy charge ((ATP+ '/2ADP)/(ATP+ADP#{247}AMP)) remained high after treatment with moderate peroxide doses ( Table 1) . Larger doses, however, decreased energy charge from 0.94 ± 0.01 in control cells to 0.61 ± 0.06 in peroxide-treated cells. Rapid catabolism of AMP to adenosine and inosine accounts for the maintenance of energy charge in the face of a declining total cellular high-energy phosphate pool. Peroxide-treated myocytes selectively release adenosine and inosine into the extracellular medium (Fig. 3) . As the peroxide dose increased, the quantity of extracellular adenosine and inosine also increased (Fig. 4) . Adenosine and mosine release appears to be a selective process because other catabolites (hypoxanthine, xanthine, and urate), as well as the adenine nucleotides themselves (ATP, ADP and AMP), were detectable in the cellular extract but not in the incubation medium ( Fig. 1 and Fig. 3 ). Glutathione effiux from the myocardium is a recognized cellular response to oxidative stress (23, 31). Table 1 The nucleotides and purines in 120 sl of cellular extract (0.13 mg protein) were separated by reverse-phase 
As a result,
these studies exclude reactive oxygen species as an important etiology in reperfusion injury. Rather than assume that reactive oxygen was never present, one must realize that all aerobic cells can (and do) effectively metabolize reactive oxygen species to prevent their accumulation and the resultant formation of toxic radicals (hydroxyl radical). The metabolism of reactive oxygen (superoxide and peroxide) is, however, not without additional, potentially damaging effects. For example, mitochondnial peroxide metabolism in vitro leads to oxidation of matrix glutathione, NADH, and NADPH, which can alter substrate entry into oxidative pathways (18, 19). Here we show for the first time that small quantities of peroxide can prevent the entry of glucose (pyruvate) into aerobic energy producing pathways in cultured cardiomyocytes and intact cardiac mitochondnia. 'denotes a significant (a <0.05) difference from control values (ANOVA). [Peroxide]
(nmoles/mg protein) In turn, AMP is rapidly catabolized to adenosine and/or inosine. With small quantities of peroxide, the net result is a decline in total cellular adenine nucleotides ( Fig.   1 and Fig. 2) with the maintenance of energy charge (Table 1 ). Higher peroxide doses further deplete cellular adenine nucleotides and energy charge eventually drops. Previous studies in which isolated rat hearts were perfused with 150-180 tM H202 or tBOOH also document a decline in cellular ATP levels (40).
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Only adenosine and inosine are released from the peroxide-treated myocytes (Fig. 3 and Fig. 4) 
